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Abstractor JP4323691 

PURPOSE:To reduce the power consumption 
of the display controiler while making a normal 
composite display of a graphic, characters. 
etc. r on an LCD display device. 
CONSTITUTIONS LCD controller 6 reads 
display data out of a graphic RAM 2, etc. r with 
the access signal from a CPU and converts 
the data into data for an LCD, and an 
additional LCD controller 13 stores the 
converted data in an additional RAM 14. Then 
the LCD controller 6 stops accessing the 
graphic RAM 2, etc., until a change of the 
display data is detected and during the period, 
the additional LCD controller 13 reads the LCD 
data out of the additional RAM 14 and sends 
the data to an LCD panel 8, where they are 
displayed. 
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(57) [SKI] 

[fltfig] LCD3>hD-56ttCPU^5CD7^-fe 

Da>hD-7l 3*ijlJ)nRAMl 4lCffi«$-&S. -£ 

■T5tT^77-C^^RAM2^©7^-feX^lh 
U -e©MttiiiPLCD3>hD-7l 3*tjllPRAM 
1 4©LCD#x-*£&#fflUTLCDA*;i'8'\j£ 
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1 

[gt#«l] 9y?4v9Wtrr-9im*\y99 

©B»;* * 'J ©V>1* tlfrfr ^^-9 TL 
C DB*t-* fc**LTL C D^^gB^2lffit««l 
Bft«*&B*«B»Bfc*V>T. BEBft**y©» 
?ftfc*> SBSt-* *B»BoT L C D«3Rx-*fc 

£&T*t£l;:, &HB* ; E'J'\©7£>-fextg£© ; e 
*Br4»i©awiM»PB»t, ®mi©a*«ffliHi!S 

KjHEU fc»T*B*x-*©B£&*fttfK*tHt,£ 

sum UTBtt i/fc**?-* £ l c DSsntt^fflA-r 

S£2©£*BftBB£*Rtt«£#C. tJB!&l©g 

99&f&-9 ftCflW 6BB* * U -n©7 jr -feX 

m«H2] 9??4v9*5is?-91i&**r , 599 
R*5 f -*»**ft*nE*r*BB.* j ey**U * 

©bb u ©v»r n*»*> srst*-* s^sioTL 

C DB*x-*fcBBUTL C D^^B^fflf-SB 

M*t«t*ic, ftBB^tu^oy^-fextasot 

- FRHifc*oTB^*R*r-*©Bfl:©*R* 
RU-rsftloBwMBBBfc. RBI ©R»Bff BB 

R**»J K^*R*f s -*©#*&»RtfRiMHL« 
RB LTBB V 1tWvr-9 « L C Dg^gB^tfl©-r 
S£2©8*RBBR£&RttS£*lc. REB1©R 
SBBBBKAoTBS^^fcBfla^fev^iftBa 
l/TV»«Btt. *»l©BwHBHK©^?7*v*B 
* 7 ? * ^x-^ &BBf*#BR;* 
*>J'\©7 Fl^£x-*A*X©W^£@)rt5¥8: 
£R»tfc E t ftfftt&TS&KMflSB. 
[BBB3] 9<7y4*;9&KT-9&Xt**599 

R^T-^Bs-tn-enEB-raBR^uswu * 

C D SSx-* KRRLTL C DB^BB^fflt-SB 
R*«*.&R*BRl*Blc*v>T, RBBB^y®^ 

BB1"*t*lc. £B»* ; E'J'\©7:7-feXi£e>© ; E 

Btfl-r*S£ l ©a*ffl»lalB£. RB l ©BwMBBB 

^siBAanfeBws^-^ftBflrrsaiDo^^u 

R**U lc»**R^-*©B*&*fttfRJWHl/* 
«BUTEBl/fcBii^-**LCDBwBB'\ffl*"r 
WOBwflBBR&tRltt&Afc. it&EBl©a 
*BBB»K«koTB^-*KBfc#ft^E££«fH 



(2) &HT4-3 2 369 1 

L,TV>SWtt, BBl©B*BBH*©rt«BK*ny 
**B±*tt**R«Rtt&ci*B«&T*RjRRB 
SB. 

[8W©i¥BftRWi 

[0 00 1] 

UI8±©fW#Sf] ii©«BJ4, lcd«wBB*B 

7-H7*n*y*B©RBBB8Hfc*v»T» $f57-r 
y ?t^R * ?Ra%« ££f£ bTff ft o «£© 
iff R^RWRRfcH-f*. 

[0002] 

[«*©««] C©«k5ftfEB©B*BBBBTtt. B 
&*t'JT<fc-5;7*77^ yj^URCMHr???** 
■J B*> 6 -en^n^Sft ^7 7 ^ y£»R*T-*Rtf* 
^i^Ba^-***. RCLCDR*SRb9MW- 
57W-ABB»-eU-KLft*«6, *n*LCDB* 
RB'Mfl©1"*R*r-* (lcdx-*) 

tf**9^^^«U <3-F**U, Rttj^'J, 7* 
37 >M*U^) B*R*RttTV>*. 

[0 0 0 3] Bjt«. B9tc«rJ:)ftB^HBBBtz 
fefcT. CPU»*CPUI/Flft4K/Ty?7Yyf 
RAM 2, 5r+X h RAM 3, *t*9999x*\r-9 

(CG) ROM 4, 0*RAM5wt7lM>SnTV»* 

^tyawfcy^-fe^-rsB^***^ lcd3>f 

n-76'e, RwUfcV»»BB©»*"r**ny** 
BRICUT. ?77^y?RAM2Rtfx*XhRAM 

3 Bic-en* nEBartiTv^B^T-^ sbbu - f 

[0 0 0 4] *ftwty*57^y£>R*©B£tt, 5^77 
<tv9$t»?-9 (LCDr-^) il/r*©**5*- 
*/tX 7 *^LTL C D/1*^8 ^tfrft-f 3„ 3-fc, r 
*XFRw©R£ttCGROM4;X«fl- ! ?RAM5&R 
fflbT+-V7 99&* : T-9 CRR U -tn^LCDx 

[0 0 0 5] 3 SIC, y*fc^*ah©&BB 

©©LCD3>ha-^6' ©BfiE«f!|Sr0 1 0 t*T. 
40 [0006] Bl OfcfcWT, ^57^y?RAM2t 
C G ROM 4 X\m*R AM 5 ©#B^x-^ tt H v Y 
BC#B-r*«>B*«**ft*» ^BBBl lfcASUC 
P/SS59, 1 0KJ:oT/X91/AtF-^*6S'U7JP 
^-^KBBSn*. ft*, 1 2ttx+XhRAM3^ 
SOBw^-^ft-BttfcBBfftfcftO^y^B-CB 

[0 0 0 7] BB©LCD/1^JU8ICB7 0Hz 

©7w-ABBftjwe«a&©» *-n£B£-t*jts-c 

BwBBBBttB«7 ! -a'«^*U-Cia*Uft»tntfft 
50 SftVn B^ttf. LCD/t*;P8fcMT64 0X4 0 0 
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(3) 

3 

Hy F0<b©£S**.fc®£» 1/7 0U>IClI§O^fc:- 
HT6 4 0 X 4 0 0 Hy hftOg^x-^fc^l/TL 
c d/wu 8 ^SS e> * ttn«ft 5 K 

[0 0 0 8] ■fit, P/S&9, 10T^U7;Pt- 
^fc^ft-r5^OXt!-Httl/7 0x 1/ (6 4 OX 
4 0 0) S = 5 5.8 ns£fc£. L*»U aSteSSx 

gSfc©^ 5 5.8 nsWt l^f'-^SSlSCO-CH 

jSLftV»58f»tl/T«Atf 2 OMHzffl ©<*>©*<&££ 10 

[0 0 0 9] C©£5ft&Kfm8BCJ:**K 

tl§. 

(1) ^77^y^RAM2, x^XhRAM3, CG 
ROM4, ft^RAM5£»ffr£ltS«iS 

[0010] (2) LCD3>hD-76'^57^ 
•y?RAM2, f*XhRAM3, CGROM4, 9fr 
RAM 5 £ l*7-f 7t5fc©©«8& 

(3) LCD3>bD-76' a? 
2, T+XFRAM3, CGROM4, ^?RAM5© 
U l*J§& L C Dt^^ t«fc"T« ««ia»ft«BS 
-SrSilSE (LCD3>hD-76' (OnffiglKofiM 
K) 

[0 0 11] tUST. jfi£/t— V^aj'fca— 
•7— H^D-fe y-»H?©flWHfia*« <h UTA* y x U Bft 

ofccDanHiuoTfcf), *©«©ii*«as«ic»LT 

E£ft*© 5 V*6 3 VlcJBeUTttffl««ft^ft< t 
5<fc^fcUTVifc. 50 
[0 0 12] 

[56W*^t«k5t-r5SIS] U*>bft«»6. ±MV 

&«t5*^M«sfiSfli^&Ayx'j)e»©ftaffla! 

gM©lslK«, -JlSICCMOSt?«|^$nT*0, CM 
OS-ett»femffi©ffiTfc«fcoT0K©ftftPtlB] (A7J 
*SfB**T©IMB) m<tiz. 
[0013] -ensifcckoTgto-ri, 5 v&©i&fe 

ISK: 3V»©il^K=l : 2~3££'h 5V5SK 
tfc^T3V?S-ca2~3^©I^K*^oTLSV^ ft 
*©3V*©aw«fPH»-T?ttLCD««««39«#r 40 

[0 0 14] £©££Ki09K:^L£if^Wfll&gK:t> 
fcTSStK ^©ggatSV&WA'yxUSBS&fcffl^fc 
@8£&JBLT^*%©£<E£Lfc«£, £f£08lO 
Ttt^r-^©Hy h»©££$&8#T?tfc<ft3& 
©, 07Kl,fcV>8®ggS:2 0MHz©l/2~l/3©E 
ift»©? D y 7 £fg±-fS *>©lC&*.fcttntffcSfc 

[0 0 15] t*»U £©S*7Dy7£Ttf-5£^g 50 



^BB¥4-3 2 36 9 1 

4 

ttLCD3>hn-5 6' ©ffl7JS^X-^©7W-A 
Efc»#&Tl/TLCDA*Jl/8 ±Tli£ SO**«*l, 

«l:^77^ y^^^^w^r-^fcffiltL 
fcMt* * U * 'J - H Lmmttte $ &v>©t. *©& 
©ifilHMfcF* 3 tf fc H 3 mttfflfc o fc. 
[0 0 16] £©&BJfcU:E©&!;:«£#T£3ft;fc'b© 
-p&D, LCDg*ggt;:«kS>/77^y7&tf*i'y 

± 5 K-r* c t*g »tr 

[0 0 17] 

[«g£#ft1-<5fc©©¥§H C©WStt±E©l»* 

©B&* * 'J ©V»f SS^x-* *tt*B-9 T L 
C D L C D £*gg^ j£tti-r 5« 

tt*«A&««i«Mi«fc*t>T, ©urn 

#* 6«R9*-^ T L C D£*x-7 

&Pilft* ; E:'J'\©77-l:Xi:gS© ; E-F 
3gKtfc*oT«*«4a^T-^©«fll©^«ttHi 
■f*8 1 ©&*MfPStt£. *©»l©«*fW«3B* 

6W**nfca»5r-^*Biirt"saiii©^ j EUt. * 

© ;* * 'J K*fr 7 ©#*&*Rtfl8#tB 1/ 1 

«»LTE1tLfc^7 ; -7£L CD^gfi^tilTJ-r 
*»2©a««f||II»i:*R(t4i*lC, 911 ©«^M 

V»«ntt. 7y7*y7**X-7Xtt**777*S 

r-7 «Btt-r&n(it^% u ^©77-fex £f?it-ra# 

[0 0 18] *fc.he«»;«*U^©7*-feX*iM:T 
4*»tftAT» ±B»l©«*HIIPia»CJ:oT«« 

0«SISP@»ro^77^ •y^**r-^StX*A'7^ 
^*^t-^ « U ^©7 H l/X tr 

-^/uci'^^BStsm »-5^»-e©M$i© 

^*©iaiIeI8S©rtl95liIKi' a y 9 £#jt£-&3 
[0 0 19] 

[ffffl] £©&&£.}; S&HMMWtt. mi©S^!M 
S. ^©LCD^7 i -^^2©g^iIffllIll!S^)iJP 

©^tuc«*a^Biia*» -ensLCDg^gg 

[0 0 2 0] -tUT, %l<D%7Km®mz&?X$l7fi 
g^ ; 6'J^©7i'-feX*{9il:bfcf), )Bl©&*MIPia 



—SMI — 



5 

<y?£#ikS-e-&0LT, *i^-*fcI6flsWfcWW© 
[0 0 2 1] 

^-T7*n-y:70, B2tt-£©^«fMaa£jjVr7ci- 

[0 0 2 2] "H 1 ©«*«»8«C*V»T. LCD3> 
j|JinLCD3>hn-7l 3, KtfgttnR 

ami 4*t, -en-en c©sBgjfc*tt*s& i <Dm*mm 

[0 0 2 3] H*l/£^CPU*». CPU-f>^7i- 

X (I/F) l&^UT, ^77-f?^RAM2, 
XKRAM3, CGROM4, SWtRAM5 CKft 

;:n&&£&aTRAMe&*-rs) #7im >snr 

V> 3 * t »J Qffl\Z7 7-feXf L C D 3 y Y n- 

[0 0 2 4] fSt. LCD3>hP-76fi. B2IC 
jj**«k 3 fc*©B*fcfc DfeWf R AM^H* 
Uft V»*iW*»584-r 5 7 B y 7 ££*fc LT77"feX 
U -e^tC|B1gSnT^51Siffi^©g^x-^?£U- 
FLTLCDx-^C^ljlU jlJ0LCD3>hn-7 
1 3^10^5. 

[0 0 2 5] lJPLCD3>hn-7l 3tt> -t©^ 
x-^SliinRAMl 4CIBftS-a-Si:*fc, x-7A 

XI 5£:frL,TLCD/'?*;l'8^jitiiU LCD3>h 

M 1 4 fcEftt£g*x-* LTL CD/^JP 

8N8££. ^©iiUDRAMl 4«, LCD^;P8©1 
Hii#©'f*-^ ; E'JT?ife0, -E-©«*«Sf£tt^77 
>;/ 7 R AM 2 1 |i^<fc IX tt-5-n^TTafe5. 
[0 0 2 6] LCD3>SD-^6»> i£ilIILCD3> 
ha-?l 3KlHffi#©£jKX-*&2ittl t K CPU 
fc <fc 5 R A M^© 7 7 -feX t i 6 ©t- K£H t fC«k 

oT&JMt&asjfcT-*©gfc obo ©w**ttwr 

S„ ^ntt, LCD3>hn-76#CPU£©I/F 
lSUoTHSft*. CPU**7'77Y>.y7RAM2, 
fWhRAM3, CGROM4, n?RAM5, Rtf 
L C D 3 > h 6 ©SflsrtSfcfcJCT* 1^X7 K 
#UT771»XLfc^S3WC e fc?T£aiC&tin?£S. 

[0027] t>nE3Ssnfc^t^taLfc^sr;±jE 
©ffiss^ff-rs**, &3i$nfcfrn« (agHsnfcc 

££&ait/fc#-3fc6) . 7*57^;/7RAM2 ) 
Xl*RAM3, CGROM4, RtX^RAM5^©7 
7-feX£f?ih-f£. C©7^-kXtH, RAM^©-5-n 



(4) 4$M¥4-3 2 3 6 9 1 

?n^f y^tl/f hS7^f 7KWXA? 

-7 6 ©ftfiS[H8&7 D y 7ttSM£fc tT^-5o 

[0 0 2 8] 77-feX©{?ihttt. RAM^OiE- 

tl^tl'NW^iyy-fel/f h^x^XX-^ttSClt 
T&S. -?-l/T> CPUtioT^x-^^M^tl 
fcttntf. -5-©**iilraLCD3>hn-7l 3fc<fc3 

[0 0 2 9] mz, S^x-?©^©**©^^ 

t. -e©^ffli!S*c«fc*^i!i^©^fT&at|?±©^-i' 
s.ywz-mxwi'rz. 

[0 0 3 0] LCD3>hD-76«, -r®<D%m<% 
£ L ft t * K**^- * ©gfciWo & C t £&£tif 
S. 

©CPUa<7"77-< , >y7RAM2, r*XhRAM3, 
CGROM4, ft^RAMSair-tM^ftTt^;** 
U?Sra«77-feXUfctt. 
# ©CPU*tLCD3>hD-7 6tJ:'ciT7-y-i'>'§n 
T<A£ I /0£fifl£77-feXl/)fc£:£. 
[0 0 3 1] rro^Wtt, 03©7-f 3>i^*-MC 
S-r«t5IC7k-AMK»©17l/-AW-effft5 (1 
7U-AHS^1/7 0U') . -€-LT. £CD17W-A 
NT l &T ! &^7 : -7©&fl:a*&n&£fc©7 1'-AT? 
S*«>fe£fTfcK 1 7 V- AWT 1 gfcSj^x-?© 

witf*©7 k-Att^»^*^jk-r*. 

[0 0 3 2] o*0. aw»ff©*ffiff±©^3> 

50 <D*St-* KSfttfft? &^©*©7 V-A© 1 
>B*>S«jMMfs**ffr* «*©fc»©RAM, R 
0M7^-feXS«r;»»T, T-^/U7l:fcgir- 

&*ORAM, R0M77-feX&f?±L, 
Ofif*LOWl"<Jl/XSH I GHl/^;WfCH)g-r 
-5) . 

[0 0 3 3] H47i5H6tt*©-«ft*"r*'f3>y 
4? 04©n7U-ABTg*7 ; 
-^©^jWrn«*©n+ 1 7k-ABT«w«#t 
ff&VV -t-©n+ 1 7U-ABTf|y:g^7 ; -^©^fc 
*W«*©n + 2 7V-ABTfc«jjH&{P£fTfc5. 

[0 0 3 4] H5»C^-TJ:5IC, n7U-ABT 

jRilffftffJtU. -€-©n+ 17k-AB"CS*T-^© 
*fl5«qrntf*©n + 2 7l/-AB-WteR»ff*frft 
5. H6t^f«k3fc, n71^-ABTS*x 

-^©*ft«««ntt*©n+ 1 7k-ABT?^«fP* 
50 fffcV*. -e©n+ 17U-AB-e^x-^©^b*^ 
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(5) 



1$H¥4-32 3 69 1 



8 



[0 0 3 5] £©ck5lwl<T, LCD3>hD-^6t 

hD-7 1 3 tfjft&DRAM 1 4t|BtSSii-fc^x-^ 
£*-©*£ LCD/WVS'vHJrt-r*©-?. ft*© J; 5 
(C. LCD3>hO-76*tmfc^77^yi'RAM 
2, f+XhRAM3, CGROM4, REW^RAM 

©£«** P ^S**^*UJ9« 1 WIT»ttfc»fc 

[0036] -a\z. z.®mmz&z&mmwmm<t>?&2 
swiwctwaRwr*. c©»2saMifc*w , *»R 

Mii8ft&n*?&ft#, *©f&ifl!p&g#^gfcs. 

[0 0 3 7] H7ttC©ft^?0IMic£«^ttfML8 

V>Ttt*©BWI£«(Wa. "3*0, -©^JSMTttL 
C D 3 > h U-y 6 jdHC PUfc«k« R AM^\©77"fc: 
Xt@ £©*- F3BE £ fc*oT«*»*a;RT-* fc 

M2, r*XpRAM3, CGROM4, fttfft?RA 

[0038] s^©cmos©i c-zmfoznz®® 

tt, 7 P WX^r-* A'7^©ffl7J l"WfcH*t* t 

x. r-^Mx©w^;i/S:a)tTs^tfc<fco, lcd 

3 > P n-9 6 ©fflA/ty 77 K*»**«*©ifi**«l 

[0 0 3 9] £©X(KlCJ:SSji*ttfP£lt©£3 30 

(WfP8*©A- H«At>H 1 CjSLfcS 1 5IJS«©«^ 
MIMMI2:N«tTft«A *©W1B*2ia#£i l JSfc-5. 
[0 0 4 0] H8liC©£3?dMC£S$*iNfMia 
S^-T7n-?-\'-PT?*0, 02£Mrt£f8HHco 
V>Ttt*©ift9t£#B&tS. HWgJ&GilTttL 
CD3>Pn-7 6^CPUfci5RAM^'\©7i'-fe 

xtae©*- P3eitc«toTK*]Rs^x-^c 

7 6©rt8?!Hi&7D»;7S{?ih$-a-'5«!:^5*tS^^ 0 40 
[0 04 1] LCD3>pD-76tt, #&©**<;© 



*!, C©«k7C^T-^tC^*%H[fti, 

^Dyir«HPjhS*T*otl!«*illi**. 
[0 042] 

[%«©&£] H±MHLT*fc.fc3fc, ^©^WlCct 
[0B©flB¥&i»W] 

[01] E©»W©»lia«©*J***T7*ny*H 

[02] i^u<-5-©^(w«i5aas«-r7D-9 i t-p 

[03] 7 V-AJMMR©-*!*^^ 
PT*£. 

[04] Hl©LCD3>hn-?6ICj;«&NMfri: 
*f? X«#it2 *4 * -i 5 >^©-«9 ft** * -f 5 > 7* 

[05] fttX*©«l©«K£**3'^3>^lr-l«T 

[06] HC<*©3&fc46©llftjRT*-rs>4^* 
-PTfc*. 

[07] £©9M©*2^fllc£«&Himtt9ft* 
■f7P"?^-hT$>5o 

[08] C©8f|©«3^«^£«^M*M9ftK 
T7n-?^-PTJ&5. 

[09] «*©«*«W!Ell©-«*«l**-r^ny^ 
0T&£. 

[010] H9©*simpg»fc*ttaLCD3>hn 
-5 6 ' ©*jaE«SjRT^n y 70TfcS. 

[8*©tt9i] 

1 CPUI/F 2 ^57^«y7RAM 

3 f^XbRAM 4 *f7*7-7x*l/-7 
(CG) ROM 

5 n^RAM 6 LCD3>PD-5 (8 

i ommmm 

7, 15 f-^/U 8 LCD/?** 

13 j|llDLCD3>hD-7 (^2©«^«H0K) 

14 iiinRAM Gffln©**y) 



[03] 



[04] 



Jl fL 
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